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Figure 1 (A) Contrast- enhanced CT angiograph 
showing normal origin of the right renal artery with 
normal ostia, proximal and mid- segments (black 
arrow). In the distal segment, there is a tight stenosis 
(white arrow) due to web- like constriction followed by 
poststenotic dilation of branch renal arteries. (B) Virtual 
reconstructed image shows the same finding (stenotic 
segment marked by a white arrow). (C) Digital subtraction 
angiogram showing normal ostia, and proximal and 
mid- segments of the right renal artery with a web- like 
structure (white arrow) in the distal segment causing 
tight stenosis followed by poststenotic dilation of branch 
renal arteries. (D) Normal digital subtraction angiogram 
of the left renal artery.

DesCripTion
A 23- year- old woman presented to our depart-
ment for evaluation of resistant hypertension. 
She was diagnosed to have hypertension at the 
age of 16 years while undergoing evaluation for 
menstrual abnormalities. Her initial and maximum 
blood pressure readings were 190/120 mm Hg and 
210/110 mm Hg, respectively. Her blood pres-
sure control remained suboptimal (all home and 
office readings>150/90 mm Hg) despite being on 
four antihypertensive agents—amlodipine 20 mg, 
prazosin 10 mg, clonidine 0.3 mg and hydrochloro-
thiazide 12.5 mg (daily dose). She did not receive 
renin–angiotensin–aldosterone system (RAAS)- 
blocking agents due to childbearing concerns. 
There was no history suggestive of renal involve-
ment, autoimmune disorder, thyrotoxicosis, 
Cushing syndrome, acromegaly, pheochromocy-
toma or hypokalemic periodic paralysis. Both her 
medical history and family history were unremark-
able. Clinical examination found a young woman 
with a height of 159 cm, weight of 50 kg and body 
mass index of 19.84 kg/m2. She had elevated, but 
comparable blood pressure readings in all the four 
limbs. There was no renal bruit on auscultation. 
Serum urea, creatinine, potassium, total calcium, 
inorganic phosphorous, alkaline phosphatase, 
thyroxine, thyroid- stimulating hormone, cortisol, 
adrenocorticotrophic hormone, insulin- like growth 
factor 1 and parathyroid hormone concentrations 
were normal. Complete urine examination and 
24- hour urine catecholamine measurement were 
also unremarkable. She did not have any evidence 
of end- organ damage.

Plasma aldosterone and direct renin concen-
tration (DRC) were measured on an autoanalyser 
using chemiluminescent immunoassay technology 
(LIAISON, DiaSorin, USA). Blood sample was 
collected after an overnight fast and patient 
remained in upright posture for 2 hours after 
waking up and, then, seated for 15 min before 
blood collection. Normokalaemia was ensured 
and the test results were interpreted in the light of 
confounding effect caused by patient’s antihyper-
tensive medications.1 Plasma aldosterone and DRC 
concentrations were 26.9 ng/dL (N: 2.2–35.3 ng/
dL) and 27.9 mU/L (N: 4.4–46.1 mU/L), respec-
tively. These results excluded the possibility of a 
low- renin state such as primary aldosteronism. 
Duplex ultrasonography revealed bilateral normal 
sized kidneys with increased acceleration time in 
the right segmental renal artery. CT angiography 
was performed next, revealing focal stenosis of 
distal right renal artery and poststenotic aneurysm 

of the branched right renal artery (figure 1). A diag-
nosis of focal fibromuscular dysplasia (FMD) with 
resistant renovascular hypertension (RVH) was, 
therefore, considered and consent for endovascular 
intervention obtained from the patient.

Digital subtraction angiography revealed a tight 
stenosis with a pressure gradient of 130 mm Hg 
across the stenosed segment, thus, confirming the 
diagnosis (figure 1). Percutaneous transluminal 
balloon angioplasty was performed and post-
procedure, the pressure gradient fell to 5 mm Hg 
(figure 2). She had an uneventful recovery and 
over the next 24 hours her blood pressure reduced 
progressively. Antihypertensive medications were 
rapidly decreased and by the postprocedure day 
2, all medications could be withdrawn. She was 
discharged on day 4 without antihypertensives. 
At 15 months of follow- up, she continues to 
remain normotensive without any medications. A 
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Figure 2 (A) Fluoroscopy image during the right renal angioplasty 
showing the position of a balloon catheter (black arrow) across the 
stenotic segment. (B) Digital subtraction angiogram postballoon 
angioplasty revealing break in the web (white arrow) with brisk 
antegrade flow without any residual luminal stenosis. (C) Digital 
subtraction angiogram after removal of the guidewire showing mild 
spasm (black arrow) in the mid- segment of the right renal artery with 
brisk antegrade flow in the main renal artery and its branches. Follow- 
up duplex ultrasound was done the next day, which showed a normal 
intrarenal arterial doppler waveform (not shown). (D) A 15- month 
follow- up duplex ultrasound showing a normal intrarenal arterial 
Doppler waveform.

follow- up duplex ultrasound performed recently showed normal 
waveform in the intrarenal arteries (figure 2).

Secondary hypertension is defined as a form of hyperten-
sion with an identifiable potentially reversible cause. Overall, it 
accounts for 5%–10% of all cases of hypertension. The likeli-
hood of finding a secondary cause is often higher in younger 
subjects with hypertension, with prevalence estimates as high as 
30% in the age group of 18–40 years.2 RVH is an important cause 
of secondary hypertension. It accounts for approximately 0.5%–
4.0% of all cases in an unselected hypertensive population.3 RVH 
occurs as a consequence of renal artery stenosis leading to renal 
ischaemia and RAAS activation. A mere presence of renal artery 
stenosis in a patient with systemic hypertension should not be 
labelled as RVH. The diagnosis is actually established in retro-
spect, when hypertension improves following correction of the 
culprit lesion. The two major aetiologies of RVH are atheroscle-
rotic renal artery stenosis (ARAS) (85%–90%) and FMD (10%).4 
FMD is predominantly seen in young women. ARAS has been 
classically described in elderly men; however, there has been a 
shift towards female gender in recent years. This is evident from 
enrolment in the pivotal ‘Cardiovascular Outcomes in Renal 
Atherosclerotic Lesions’ study where male- to- female ratio was 
nearly 1:1.5 While a role of endovascular intervention in the 

form of angioplasty with or without stenting is well established 
in FMD, the same is not true for ARAS; there is a lack of conclu-
sive evidence of benefit over the optimal medical treatment.3 5 It 
is important to recognise RVH as a potential cause of secondary 
hypertension because timely endovascular intervention in appro-
priate cases could reverse hypertension and prevent end- organ 
complications in the long term.

patient’s perspective

I am extremely pleased with the outcome of my treatment and 
thank my team of doctors for accomplishing this task. I am 
happy to share this observation with the entire medical fraternity 
if it could be of any help.

Learning points

 ► A secondary cause should always be considered in young 
patients (<40 years) with hypertension and those with 
treatment -resistant hypertension.

 ► Renal artery stenosis is an important cause of secondary 
hypertension. The two major aetiologies of this condition are 
atherosclerosis and fibromuscular dysplasia.

 ► In fibromuscular dysplasia, endovascular intervention in the 
form of angioplasty with or without stenting is associated 
with several benefits including improved blood pressure 
control, reduced antihypertensive requirements and 
prevention of end- organ complications.
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